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A Comparative Study on the REV, non-REV and Joint Network
Methods for Analysis of Groundwater Flow in Jointed Rock Masses
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Abstract

The three methods of analysis (i) REV(representative elemental volume), (ii) non-REV
and (iii) joint network analysis are introduced in this paper to analyze the groundwater flow
in jointed rock mass and the inflow into underground excavations. The results from those
methods are compared one another to reveal their characteristics by varying the number of
joints and the diameter of the opening. The pre-processor, the so—called sequential
analysis, is introduced to predict the equivalent hydraulic conductivity of a jointed rock
mass having a number of intersecting joints. Using the finite element mesh, joint map and
sequential analysis, the equivalent hydraulic conductivities are calculated for all 445
elements. The hydraulic inhomogeneity and the determination of the representative
properties of jointed rock masses are discussed.

In the REV analysis where the entire rock mass is homogenized through the representative
properties, the inflow is increased regularly and consistently by increasing the joint density,
the opening size and the conductivity contrast value. Though the non-REV analysis
showed irregular variation of the inflow due to the local inhomogeneity allowed to individual
elements, the inflow approached the REV results as the characteristic length increases. The
joint network analysis showed the most sensitive reaction to the joint density, the opening
size and the presence of the network crossing the opening. The reliability of the network
analysis depends on the geometric data of individual joints. In view of the limited field data
on joint geometry and possible uncertainty the REV and non-REV methods are considered
more practical and rational than the joint network analysis.
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